This study aims to identify the relationship between underpricing and long-term market performance of IPOs in the Indonesian Stock Exchange (IDX), as well as determinants of IPOs' market performance. We based our paper on the idea that it is more meaningful and relevant to investigate underpricing and long-term market performance determinants at different distribution points. OLS and quantile regression analysis is applied to 105 samples of IPOs during 2009-2013. The results of OLS and quantile regressions indicate that assets value, age, proceeds, and underwriters' reputation are determinants of long-term market performance; while assets, age and proceeds also become underpricing determinants. Among these factors, proceeds become the most important determinant of underpricing and long-term market performance.
Introduction
The development of capital market in Indonesia cannot be separated from the increased awareness of stakeholders about the function of the capital market as an alternative source of funds and investment. As of March 2017, 536 companies have been listed on the Indonesia Stock Exchange. As a source of funding, the capital market is a vehicle that can be used to raise long-term funds from the community that will be channelled into productive sectors. Capital markets also allow investors to find alternative investment options that suit their risk preferences.
The most often mechanism used by issuers to enter the capital market for the first time is the initial public offerings. Initial public offerings is a corporate action in the form of a stock offering for the first time to the public. Through IPO activities, some of the company's funding needs will be collected from the public and affect public's ownership of the company's stocks. Because of its nature, the information asymmetry problem of IPOs is enormous, both information asymmetry between issuers and investors as well as between investors.
The information asymmetries that occur in the IPO encourage the emergence of a typical phenomenon in the IPO, among others are the trend of positive return on the first day of stock trading (i.e. underpricing) and tendency of lower long-term return of IPO stocks than benchmark's, in a period of three to five years post IPO (i.e. long term IPO underperformance). Ibbotson (1975) and Carter & Manaster (1990) suggest that underpricing occurs in the United States. Long-term market performance IPOs were examined by Ritter (1991) . Ritter's findings show that the long-term market performance of IPOs in the US is lower than their benchmarks' up to a period of three to five years after the IPO. Similar studies have also found the phenomenon of lower long-run stock performance in various countries: England (Espenlaub, Gregori, & Tonks, 2000) ; Denmark (Jakobsen & Sorensen, 2001) , China (Cai, Liu, & Mase, 2008) .
Hypotheses have been presented to explain underpricing phenomena; such as: underwriter compensation (Baron, 1982) , winner's curse (Rock, 1986) , signaling (Allen & Faulhaber, 1989) . Baron (1982) explains that underpricing is a compensation for services provided by underwriters. Rock (1986) states that underpricing is a mechanism to increase investor motivation in the primary market by providing profit for both informed and uninformed investors. Allen & Faulhaber (1989) stated that underpricing is a signal delivery mechanism by high-quality firms so investors can differentiate them from low-quality firms. Ritter (1998) states two theories that can explain the low long-term performance of IPO, namely: the divergence of opinion hypothesis, and the impresario hypothesis. The divergence opinion hypothesis explains that underpricing arises as a result of opinions gap about the value of the issuer between optimistic and non-optimistic investors in the IPO. Information asymmetry that leads to uncertainty can encourage optimistic investor valuation to be very high and generate positive initial returns. As time passes and the entry of new information, information gaps become less and have impacts on the decline in returns. The impresario hypothesis states that systematically, issuers and underwriters set IPO stock prices lower than their intended value (intrinsic value) in order to motivate investors to buy stocks. Based on the impresario hypothesis, underpricing is the marketing cost of the new stock. This results in correction of stock prices in the long run and declining returns.
Several factors influence the market performance of the IPO. Ritter (1984) argues that the smaller the proceeds the higher the risk of IPO, which will therefore increase underpricing. This negative relationship are also studied in: Guo, Lev, & Shi (2006) ; Pande & Vaidyanathan (2009) ; Carter, Dark, & Sapp (2010) . Page & Reyneke (1997) found that underperformance tends to occur in stocks of companies with relatively small sizes. The negative relationship between the size of the firm and the initial return are also found by French (1980) , Jones & Ligon (2009) . Age of the company is also a risk proxy. Therefore, the younger the age of the company will lead to high initial return (Ritter, 1984; Loughran & Ritter, 2004) . Kirkulak & Davis (2005) found that there is a relationship between industry type and underpricing of IPO in Japan. Similar studies by Ritter (1991) , Goergen, Kurshed, & Mudambi (2007) also show the relationship between industry type and underpricing. Another market performace determinant is the underwriter's reputation. The prestigious underwriter will seek to set the IPO price closer to its intrinsic value and therefore the underwriter's reputation is negatively related to initial returns and positively to long-term market performance (Carter & Manaster, 1990; Carter, Dark, & Sapp, 2010) .
Understanding underpricing and its relation to long-term market performance is very important for investors and issuers. The ability to understand returns patterns will provide an opportunity for investors to get more optimal returns. Issuers are also concerned with the phenomenon of underpicing and long-term market performance. For issuers, underpricing and long-term market performance is closely related to external equity costs as well as information on the level of capital market efficiency. This study aims to identify the relationship between underpricing and long-term market performance of IPOs in Indonesia Stock Exchange. This study also examines other determinants of long-term market performance of IPOs. We based our paper on the idea that it is more meaningful and relevant to investigate underpricing and long-term market performance determinants at different distribution points rather than covering the overall distribution.
Literature review
According to Ibbotson (1975) the average initial return of IPOs in America is positive. This finding opens up an insight into underpricing on an IPO. Loughran, Ritter, & Rydqvist (1994) found underpricing IPOs in 25 world capital markets. Underpricing occurs even in countries with emerging market capital markets, such as Malaysia (AhmadZaluki et al., 2007) and India (Pande & Vaidyanathan, 2009 ).
There are different explanations of the underpricing phenomenon. Baron (1982) states that asymmetric information between issuers and underwriters encourages underwriters to exploit their superiority regarding market information by setting low initial prices making it easier to market new stocks. Rock (1986) , in winners' curse hypothesis, explains that underpricing is done in order to keep the capital market attractive by providing adequate compensation to informed and uninformed investors as they are willing to participate in taking risks to buy the stock. Habib & Ljungqvist (2001) stated that underpricing serves as a marketing tool because it provides a domino effect on future investor demand (i.e. when the company does seasoned offerings). In line with Habib & Ljungqvist, Jenkinson (1990) states that underpricing is done to give a good impression of the company that is expected to increase interest in buying stocks in seasoned offerings. Griffith (2004) states that underpricing facilitates the existence of improper practices, such as giving benefits to certain parties. Allen & Faulhaber (1989) and Welch (1989) argue that underpricing is done by the company to inform its quality to the public. Therefore, only qualified issuers are capable of underpricing. Ritter (1991) compares the long-run return of stocks in the US IPO and the return of benchmarks three years after the IPO. He found that IPO stocks had lower performance than their benchmarks. This study has sparked other studies in many countries; English (Levis, 1993) , Brazil and Chile (Agarwal, Leal, & Hernandez, 1993) , Australia (Lee, Taylor, & Walter, 1996) . All the research gave the same result.
There are different explanations about the underlying causes of long-term underperformance of IPOs. The divergence opinion hypothesis explains that underpricing emerges as a result of an opinion gap on the value of issuers between optimistic and nonoptimistic investors on IPOs that result in high initial returns. As time goes by and the entry of new information, information gaps are reduced and lead to a decline in market prices. Ritter (1991) concludes that low performance occurs during periods of high IPO waves (known as hot market phenomenon) because firms take advantage of positive investor sentiments, known as windows of opportunity. Investor optimism pushed stock prices to tend overvalued. The hot market phenomenon, therefore, is characterized by higher initial returns and lower long-term market performance. The impresario hypothesis states that, systematically, issuers and underwriters set the IPO stock price lower than the value it should be in order to increase buying interest for investors. In line with the increasing information about the company, in the long term the stock price will be corrected and generate a declining return. There are several factors affecting IPO market performance. Loughran, Ritter, & Rydqvist (1994) in research on international capital markets found that the higher the issuer's risk, the higher is the underpricing, and the lower is the long-run stock performance of the IPO. There are several risk proxies, such as IPO proceeds (total funds collected), size, and age of the company. Ritter (1984) argues that the smaller the proceeds, the higher is the risk of IPO, which will therefore increase underpricing. Positive relationship between risk level and underpricing was also studied by Durukan (2002) , Guo, Lev, & Shi (2006) , Pande & Vaidyanathan (2009 ), Carter, Dark, & Sapp (2010 , Butler, Keefe, & Kieschnick (2014) . Page & Reyneke (1997) found that the underperformance phenomenon tended to occur in stocks of companies with relatively small sizes. The negative relationship between the size of the firm and the initial return was also found by French (1980) , Loughran & Ritter (2004) , and Jones & Ligon (2009) . The company's age is also a risk proxy, i.e., the younger the company's age the higher the IPO risk and therefore lead to high initial return. Previous research confirms negative relationships with the company's age (see e.g. Ritter, 1984; Durukan, 2002; Loughran & Ritter, 2004; Murugesu & Santhapparaj, 2010) . Kirkulak & Davis (2005) show the relationship between industry type and IPO underpricing in Japan. Different approaches to investigate the relationship between industry type and underpricing also conducted by Ritter (1991) , Goergen, Kurshed, & Mudambi (2007) . Carter & Manaster (1990) found a relationship between underwriter's reputation and initial return. The prestigious underwriter will try to set the IPO price close to intrinsic value. Therefore reputation is negatively related to initial return, and positively to long-term market performance (Carter & Manaster, 1990; Kenourgios, Papathanasiou, & Melas, 2007; Carter, Dark, & Sapp, 2010) .
Data
Based on the record of Indonesia Stock Exchange, there are 112 IPOs during the period 2009 to 2013. IPO-related information including: name of the issuer, asset value, age at the time of conducting the IPO, as well as the name of the underwriter, and the industry group are obtained from the prospectus of stock offerings available at the Indonesian Capital Market Directory (ICMD) and Indonesia Capital Market Electronic Library (ICamel). Daily stock price information obtained from Indonesian Capital Market Directory. There were 4 prospectuses cannot be found and 3 issuers did not have complete monthly stock price information for 36 months post IPO due to delisting or trade suspension. The final sample size was 105 companies that conducted IPO for 2009-2013 period, covering 93.75% of total IPOs. IPOs underpricing is calculated using Market Adjusted Initial Return. The first step is to calculate initial return by the formula:
,
where 1 i P is the closing price of first trading day IPO stock, and IPO P is IPO price. A better initial returns measures is performed by considering a "normal" return on the same trading day as Ritter (1991) , known as the Market Adjusted Initial Return (MAIR).
where 1 Rm is the market return on the first trading day of IPO stock.
The long-term market performance of IPOs is measured by Cumulative Abnormal Return 36 (CAR36) months post first trading day of IPO shares. CAR36 is calculated by the formula:
where it AR is the abnormal return of stock on period and t Rm is the market return on period . In addition, the cumulative average abnormal returns (CAAR) month are calculated by: where is the number of observations in month .
Other variables used to examine the determinants of long-term market performance as well as underpricing include: size of the firm measured by natural logarithm of total assets one year before IPO (LNTAS), IPO size measured by natural logarithm of proceeds (LNPROC), company's position on the life cycle stage as one of the proxy of risk is measured by natural logarithm of company's age (LNAGE).
Other variable, the underwriter's reputation (DUWREP), determined by the approach of Kenourgios, Papathanasiou, & Melas (2007) , that is grouping underwriters into two groups based on the mean of the underwriting value proportion. The proportion of the underwriting value is the value of the IPO conducted by certain underwriter during the observation period divided by all IPO value of the same period. Underwriters that have a higher-than-mean proportion of underwriting values get reputation dummy scores 1, else 0. Measurement of the effect of industry is carried out using the adapted method of Goergen, Khurshed, & Mudambi (2007) ; by grouping 9 industry sectors in Indonesia Stock Exchange into three sector groups: basic industry group (covering agriculture and mining sector), manufacturing group (covering sectors: basic and chemical industry, various industry, and consumer goods industry) and service groups (including sectors: property, infrastructure, finance, trade, and investment services). Two sector groups were used in the study and stated as dummy variables, i.e. manufacturing (DMANF) and services (DSERV) groups.
OLS and quantile regressions are used in testing the relation between underpricing and long-term market performance as well as determinants of both, by the following models:
We use the quantile regressions developed by Koenker & Bassett (1978) and Koenker (2005) . The objective of ordinary least squares (OLS) regressions is to estimate the mean of the dependent variable conditional on the value of the independent variables. The estimated coefficients in OLS regression represent the average change in dependent variable associated with a change in independent variable. In this way the OLS regression may not be appropriate in dealing with extreme values and outliers in the distribution of the dependent variables. The use of OLS will result in some interest groups such as issuers with the lowest initial return may be ignored. Estimation with quantile regressions in addition to the more traditional ordinary least square regression allows us to compare the marginal effect of independent variables across the conditional distribution of dependent variables. The coefficients estimates obtained for a specific quantity of the variables change in that conditional quantities of the variables change by a one unit change in the explanatory variable. The quantitative regression approach may be made by the issuer's size or risks of other quantities. In addition, unlike OLS regression, the estimated coefficients of the quantile regressions are not sensitive to outliers of the dependent variable.
Following the specification of the quantile regressions, consider ( , ) i = 1,......, N is a sample derived from a population, where is a K × 1 vector of independent variables and representing the dependent variable, a quantile regression model is generally specified as follows:
For a given quantile of 0<q<1 the value of ( ) is obtained by minimizing the average weighted distance of and ′ as follows: Table 2 presents a description of 105 IPOs over the period [2009] [2010] [2011] [2012] [2013] . Although the number of IPOs in the study period is not as large as in the developed countries, there are significant differences in characteristics of IPOs in Indonesia. The company with the largest total assets at the time of the IPO, PT Bank Tabungan Negara Tbk., recorded total assets worth IDR45 trillion. The smallest asset, IDR34.82 billion, was owned by PT Visi Telekomunikasi Infrastruktur Tbk. which is engaged in trading business sector. The lowest proceeds (IDR30.1 billion) by PT Visi Telekomunikasi Infrastruktur Tbk. was only about 0.48% of the largest proceeds of IDR6.3 trillion made by PT Indofood CBP Sukses Makmur Tbk. This indicates that the policy of capital market deregulation conducted by the government of Indonesia (Economic Policy of the Government of the Republic of Indonesia December 1987) is quite positive. The average firm's age at the IPO is 15 years and the cashing out motive still found as it is 10.5% of the issuers are at least 40 years old. The proportion of issuers from the service industry is 65.7% while from the manufacturing industry only 18%. The prestigious underwriters guarantee 65% of IPOs in Indonesia.
Results

Descriptive
The mean of market adjusted initial return during the study period is 20.19% (t-stat 7.402). Not all of the IPO earn initial return is positive, only 79%, and the rest is negative. The lowest initial return (-26.82%) was IPO of PT SMR Utama Tbk in 2011, while the IPO of PT Indopoly Swakarsa Industri Tbk in 2011 was the highest (122.85%). Overall, IPOs in (Ritter, 1991; Su & Bangassa, 2011; Amor & Kooli, 2016) . However, it is worth noting that there is a wide spread on CAR36. The highest CAR36 is + 294.67% of PT Sarana Menara Nusantara Tbk. and the lowest -203.6% of PT Logindo Samudra Makmur Tbk., with 56% of the IPO resulting negative CAR36.
Long-term market performance
IPO market performance tends to increase until the 15th month after IPO and after that decreased up to the 36th month. Up to fifteenth month, t-stat indicates that IPO stocks outperform the market. Nevertheless the performance up to the thirty-sixth month showed no significant difference with the market. This result is partially similar to the 1990-2005 IPO performance study in Indonesia (Emasari & Tamara, 2010) . Table 4 presents the regressions results. The first column contains the OLS regression estimates followed by the columns that show estimates of the 25th, 50th, and 75th quantiles, respectively. Both OLS and quantile regressions analysis show no relation between underpricing and long-term market performance. Indonesian investors tend not to link long-term performance with initial performance of IPOs stocks. This may be due to the dynamic condition of the Indonesian economy, causing investors to only observe the latest factors in making decisions. Underpricing in Indonesia is done to avoid winner's curse problem. The Indonesian market is characterized by low capability and low investment minded of individual investors. This resulted in investor confidence in the capital market is still low. The number of individual investors in Indonesia in 2013, based on data from the Indonesia Central Securities Depository, is only about 321,000 or equivalent to 0.13% of the population. Without underpricing these unskilled investors will always be in a losing position. Therefore underpricing is needed to maintain and increase the motivation of investors to invest in the capital market, especially the stock market. Therefore, it is not surprising that there is no relationship between underpricing and longterm market performance of IPOs in Indonesia. Table 4 reports the results from OLS and quantile regressions of CAR36 during period 2009 -2013. T-statistics are in parentheses. *, **, *** -indicate significance at the 10, 5, and 1% levels, respectively.
The OLS analysis shows that the firm size, measured by the natural logarithm of total assets shows a positive relationship with CAR36. The value of the company's assets contributes to the company's high operational performance and has positive impacts on the IPO's long-term market performance. However, quantile regression analysis shows that the positive relationship occurs only in 25 th and 90 th quantiles. The lower regression coefficient on 25th quantile is due to the small size of the firm's assets.
Proceeds are negatively related to CAR36. Ritter (1984) states that proceeds are a risk proxy. This study shows that, in the long run, investors still use proceeds as a proxy for securities risk. The results show that the tendency to use proceeds as a proxy for risk in the long run is getting stronger in the period 2010-2014. This finding is in line with Amor & Kooli (2016) . Compared with the OLS results, quantile regressions show that the relationship between proceeds with CAR36 is weaker at lower quantile (i.e. 25 th quantile) and stronger on higher quantile (i.e. 75 th quantile). Investors seem to also take the risk of losing funds into account. Therefore the reward for the potential loss of funds will increase in line with the amount of proceeds.
OLS results show no relationship between the underwriter's reputations with CAR36. However quantile regressions indicate that in the 75 th quantile, highly reputable underwriter is associated with higher long-term market performance. Spearman's rho shows a positive correlation (significance at 1%) between the underwriter's reputation with assets and proceeds, which means that prestigious underwriters tend to generate larger CAR36 on issuers with large assets values and proceeds compared with non-prestigious ones.
Determinants of underpricing
There is a negative relationship between age of the company, at time of IPO, and underpricing. Investors view that the younger the age of the company, the higher the risk, the higher the return required for the IPO. The relationship found in this study is consistent with Loughran & Ritter (2004) and Ozdemir & Upneja (2016) . The relationship between age and underpricing along the quantile of dependent variables is consistent with the prediction, which is increasing in line with the quantile percentage. Analysis shows that proceeds, which is a proxy of risk, is negatively related to the initial returns. This suggests that investors require higher returns for riskier IPOs. As expressed by Ritter (1984) , the higher the proceeds of the lower the risk of IPO. This finding is in line with Tian (2011) and Ozdemir & Upneja (2016) . The relationship between proceeds with underpricing on the quantile 50 th and 75 th of the dependent variables corresponds to that predicted. The coefficient on 50 th quantile is not significantly different from the OLS estimation, but the coefficient on 75 th quantile is significantly different. Although OLS shows that the value of a company's assets is related to underpricing, it is only the lowest quantile. Our findings are different from those of previous research (Loughran & Ritter, 2004; Tian, 2011) . There is a tendency to attribute company size to company quality. The greater the company's assets, the higher is the company's quality. The higher the company's quality, the higher is the willingness to leave money on the table.
Robustness check against long-term market performance
Robustness test on long-term performance is done by using buy and hold abnormal return 36 months (BHAR36) measure, which is calculated as follows: Table 6 shows OLS and quantile regressions results for BHAR36. The relationship of proceeds and total assets with long-term market performance is consistent with the previous analysis. Nevertheless there are some significant differences in coefficients on the three quantiles with OLS results. OLS results that are higher than coefficients in the 75th quantile may be due to the tendency of the BHAR method to overstate (understate) return when there is a positive (negative) trend (Fama, 1998; Mitchell & Stafford, 2000) . Unlike the regression results of CAR36, there is a relationship between the age of the firm and the long-term market performance. Although the results of OLS and quantile regression on the 75 th quantile are consistent with the forecast theory, 25 th quantile indicates the opposite. At low quantiles, age is associated with the success of failing startup times and growth potential. Older companies on this quantile are deemed to have succeeded from failures in the early years of their founding and thereby demonstrating better growth potential. As predicted by signaling theory (Welch, 1989) , such companies will perform sequential financing and use IPOs as a means of introducing themselves and delivering signals about quality through greater underpricing. These results are in line with Meidiaswati's findings (2017) which indicate that firms with an average age of 15 years when the IPO tends to do first-seasoned offerings in the next 3.3 years.
Robustness check against Underpricing
Robustness test on underpricing is done by using initial return as performance measure (Table 7) . Analysis using OLS and quantile regressions showed consistent results. Age and proceeds have negative effect on initial return. Quantile regressions show the value of increasing coefficients in the distribution of quantiles. Asset value is related to initial return only on OLS model, although the relationship is fully determined by the value of variable above 75 th quantile. Table 7 reports the results from OLS and quantile regressions of IR during period 2009 -2013. T-statistics are in parentheses. *, **, *** -indicate significance at the 10, 5, and 1% levels, respectively.
Conclusions
This study aims to identify the relationship between underpricing and long-term market performance of IPOs in Indonesia Stock Exchange during the period 2009-2013. In addition to looking for these relationships, the study also investigates the relationship between age, proceeds, total assets, underwriter reputation, and industry type with longterm market performance as well as underpricing IPO stocks. To get a better explanation, the analysis carried out with OLS and quantile regressions. The results show that the market performance of IPOs until the 15th month outperforms the market, both in terms of underpricing and long-term market performance. However, after the 15th month until the third year after the IPO there is no significant difference between the stock return of the IPO and the market return. This condition is different from the findings in countries with advanced capital markets. This could be happened because the market reaction to information about IPO in Indonesia is faster (i.e. only the fifteenth month) or slower than such countries. Further studies can be undertaken to anticipate a slower market reaction by increasing the period of observation of long-term market performance. It is also worth considering that fifteen months actually is the time of initial return formation.
OLS and quantile regressions results indicate that asset value, age, proceeds, and underwriter reputation are determinants of long-term market performance; while asset, age and proceeds are also underpricing determinants. Among these factors, proceeds and age become the main determinant of underpricing. Proceeds also becomes the main determinant of long-term market performance. This means that proceeds form an IPO risk profile and in turn affect on the required rate of return on investment.
Analysis of BHAR36 as a measure of long-term performance indicates that at some level underpricing is used as a means for issuers to announce their quality as predicted by signaling theory. The results also show that underpricing is not merely a "marketing expense" to stimulate investor interest in buying, but rather the mechanism taken by issuers and underwriters to avoid winner's curse problem. Underpricing, in Indonesia, seems to be used as a mechanism by issuers and underwriters to ensure that, on average, informed and uninformed or skilled and unskilled investors get positive returns from their investments in the primary market. This, combined with the tendency of Indonesian investors to focus on the latest information, due to the volatile nature of Indonesia's economic conditions, resulted in no relationship between underpricing and long-term market performance. Future studies can be directed to investigate other theories that can better explain the phenomenon of underpricing and long-term market performance of IPOs in Indonesia.
